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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to Siwa which originates in aging of rubber and is 
produced in the buttress section, and the pneumatic tire which prevents generating of a crack and may 
improve the endurance of a tire. 
[0002] 

[Description of the Prior Art] In the buttress section of a tire, when the property of rubber changes with 
time, Siwa and a crack arise, a crack grows by using this Siwa and a crack as a nucleus, and the 
endurance of a tire may be reduced. Generating of such Siwa and a crack is remarkable especially in the 
tire for heavy loading, such as a bus and a truck, and the tire for light trucks. 
[0003] 

[Problem(s) to be Solved by the Invention] In order to prevent generating of such Siwa and a crack 
conventionally, or it thickens rubber thickness of sidewall rubber, the approach of installing or fastening 
the wafer which consists of a rubber presentation which adds an antioxidant to a rubber presentation, 
and which added the antioxidant as further shown in drawing 7 , and is called a wing to the buttress 
section a has been used. 

[0004] However, even if it is in the thing of said configuration, it is inadequate for preventing generating 
of cracking and a crack, and structure becomes complicated and it becomes cost quantity to form the 
latter wing w, in order to pile up base rubber b, Wing w, and three kinds of rubber of tread rubber c in 
the buttress section a and to fabricate the tread section. 

[0005] Although the antioxidant is added in the rubber presentation in order to prevent cracking, a crack, 
and generating in said wing w, when Tire t is worn out to the location which the tread side d shows with 
transit to an alternate long and short dash line in drawing 7 R> 7, said wing w will expose in the tread 
side d. Consequently, the antioxidant stored in Wing w will be discharged with time, and aging of Wing 
w will be promoted. Moreover, when Wing w exposes, partial wear arises and it is inferior to abrasion 
resistance. 

[0006] In addition, even if it is the case where said antioxidant is arranged on Wing w so much, since an 
antioxidant is discharged by the above-mentioned aging out of a tire, economically, it is not a best policy 
to add an expensive antioxidant so much. In addition, when it replaces with a wing and sidewall rubber 
is made to extend in the buttress section, the same result arises. 

[0007] As a result of an artificer's repeating examination about the configuration which can supply 
serially the sidewall rubber which constitutes a buttress side, or the antioxidant contained on a wing, 
header this invention completed that it was possible to store said antioxidant using a part of cushion- 
rubber layer allotted between a carcass and a belt layer edge. 

[0008] By using a part of belt cushion layer for supply of an antioxidant, this invention prevents Siwa of 
the buttress section resulting from aging of rubber, and generating of a crack, and aims at offer of a 
pneumatic tire which may improve endurance. 
[0009] 
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[Means for Solving the Problem] The carcass with which this invention turns up the surroundings of the 
bead core of a toe of bead through the sidewall section from the tread section, In the pneumatic tire with 
which a tire shaft-orientations outside equips the part which separates from said carcass to **** and a 
parenthesis leaves with the belt layer which allotted the cushion-rubber layer while being allotted to the 
interior of the tread section, and the radial outside of a carcass The outer layer which touches said belt 
layer by the parting line which said cushion-rubber layer has for the tire shaft-orientations edge of a belt 
layer, and is equipped with the outward field which separates a gap from a tire buttress side and is 
extended, and passes along said outward field, [ good ] While being classified into the inner layer 
estranged with the belt layer within and without radial, the die length of the outward field of said inner 
layer The volume of 0.3 or more times of the total die length of this outward field and 0.7 or less times, 
and an outer layer It is the pneumatic tire characterized by moreover making the weight section of the 
antioxidant of the rubber of said inner layer into size 0.8 or less times [ times / of the weight section of 
the antioxidant of the sidewall rubber which forms the skin of said sidewall section / 0.4 or more times 
of the volume of the whole belt cushion layer, and / 1 .3 ]. 
[0010] 

[Function] The antioxidant stored in the sidewall rubber of the buttress section or a wing is oozed out 
and spilt out to ****, when a tread side repeats touch-down. In the graph which this spill continues with 
time, for example, is shown in drawing 4 , as a broken line shows, the amount of survival of an 
antioxidant decreases to 7 by about 1/in two years, and when cracks, such as cracking and a crack, occur 
in the buttress section and this crack grows up to be it by this reduction, the endurance of a tire — a chip 
arises - is reduced on the tread edge. 

[001 1] However, in this application, while classifying a cushion-rubber layer within and without radial, 
since the antioxidant of the weight section which surpasses the 1.3 times as many weight section of the 
antioxidant of sidewall rubber as this was added to the rubber which forms a inner layer, an antioxidant 
can be supplied to said sidewall rubber or wing, and possession of antioxidants, such as said sidewall 
rubber, is secured to it by this. Therefore, even if sidewall rubber or a wing is after passing for two years 
as a continuous line shows to the graph of drawing 4. the amount of survival of an antioxidant remains 
in the abbreviation 1/2 for initial value, can prevent generating of cracking and a crack, and may 
improve the endurance of a tire . 

[0012] In addition, with said inner lay en an outer layer gives elasticity to the shoulder field of the tread 
section, prepares the configuration of a ground plane, and secures driving stability. 
[0013] ~ 

[Example] One example of this invention is explained based on a drawing below. While a pneumatic tire 
1 is arranged on the outside of the carcass 6 which turns up the surroundings of the bead core 5 of a toe 
of bead 4 through the sidewall section 3 from the tread section 2, and the interior of the tread section 2 
and a carcass 6 in drawing 1 A tire shaft-orientations outside separates from said carcass 6 to ****, and 
equips this part to leave with the belt layer 7 which comes to allot the cushion-rubber layer 9, and a 
pneumatic tire 1 is formed as a tire for heavy loading used for a bus and a truck in this example. 
[0014] A carcass 6 is formed of two sheets by the unit or two or more sheets, and this example in the 
radial which leaned and arranged the carcass code which consists of organic fiber, such as nylon, rayon, 
polyester, and aromatic polyamide fiber, or steel at the include angle of 70-90 degrees to the tire equator 
C, or the carcass ply of a semi radial array. 

[0015] The belt layer 7 consists of belt plies 7A, 7B, 7C, and 7D of four sheets in this example, and each 
belt ply is leaning and arranging the belt which consists of organic fiber, such as nylon, rayon, polyester, 
and aromatic polyamide fiber, or steel like carcass ply at the include angle of 10-70 degrees to the tire 
equator C. In addition, said belt layer 7 has set up the belt width which the width of the belt ply from 
which the width of tire shaft orientations serves as max makes by 0.7 to 0.95 times the tread width TW 
in this example. 

[0016] The part 8 which separates belt ply 7 A of the inside nearest to a carcass 6 in said belt ply from 
said carcass 6 to a tire shaft-orientations lateral part at **** exists, and this part 8 is filled up with the 
cushion-rubber layer 9. 



http ://www4.ipdl .ncipi .go.j p/cgi -bin/tran_web_cgi_ejj e 



6/20/05 



JP,06-016012,A [DETAILED DESCRIPTION] 



Page 3 of 5 



[0017] The cushion -rubber layer 9 surpasses the tire shaft-orientations edge F of the belt layer 7, and 
while having the outward field 1 1 which separates Gap g from the tire buttress side 10 , and is extended, 
the outer layer 12 which adjoins said belt layer 7 by the parting line D passing through this outward field 
1 1, and the belt layer 7 are classified into the estranged inner layer 13 within and without radial. 
[0018] The sidewall rubber 15 which forms the outside and skin 14 of said carcass 6 was allotted to the 
sidewall section 3, and the outer edge of this sidewall rubber 15 is in contact with the inner layer 13 of 
said cushion-rubber layer 9 while being extended to near the tread edge E of a buttress side. 
[0019] In addition, the tread rubber 21 which forms tread side 2 A in the radial outside of the belt layer 7 
is formed in said tread section 2, and the method part of the outside of tire shaft orientations of the belt 
layer 7 is covered with the shoulder packing rubber 22 which adjoins inside said tread rubber 21. The 
rubber of low febrility is used for shoulder packing rubber 22, and when shoulder packing rubber 22 
covers the edge section of each belt ply of the belt layer 7 in this way, it has prevented that the edge F of 
a belt layer exfoliates. 

[0020] Said sidewall rubber 15 is that the antioxidant contained in a rubber presentation tends to be 
discharged by receiving an operation of bending and compression repeatedly and receiving such applied 
force, when a tire rolls. One example of a presentation of sidewall rubber 15 is shown in Table 1. An 
antioxidant is US. The thing of the class specified to the inhibitor for rubber specified to K621 1 can be 
adopted, and especially the thing of an PPD system is used suitably. Moreover, as for an antioxidant, 2 - 
5 weight section is usually added during a rubber presentation. 
[0021] 
[Table 1] 
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[0022] the cushion-rubber layer 9 — said — as carried out, it classifies into an outer layer 12 and a inner 
layer 13 by the parting line D -- having - the die length LI of the outward field of a inner layer 13 — the 
outward field 1 1 — an overall length — it has classified 0.3 or more times of L, and 0.7 times. Moreover, 
if it is in an outer layer 12, the volume VO is made into 0.4 or more times of the volume V of the whole 
cushion-rubber layer 9, and 0.8 or less times. 

[0023] A JISA degree of hardness consists of elastic rubber which is 50 - 58 degrees, and said outer 
layer 12 and a inner layer 13 show an example of the rubber presentation in Table 1. Moreover, the 
antioxidant contained in a inner layer 13 in the rubber presentation is the thing of the same class as the 
antioxidant contained in the sidewall section 15, and contains the weight section with a weight section 
[ of the antioxidant of sidewall rubber 15 ] of 1 .3 or more times. In addition, in order to make shift 
maintain to a sidewall 15, even if the content of the antioxidant in a inner layer 13 is after transit, it is 
desirable that it is size, therefore it is more desirable [ a content ] than 1.3 times of the content of 
sidewall rubber 15 to add the antioxidant of 1.5 times or more of sidewall rubber 15 for the rubber 
presentation at the time of early vulcanization. 

[0024] When less than 0.3 times of all die-length L or the volume V0 of an outer layer 12 has the die 
length [ good ] LI for the outward field of a inner layer 13 for 0.8 times of the whole volume V in the 
cushion-rubber layer 9 Since there are few amounts of the antioxidant stored in a inner layer 13, it 
becomes inadequate supplying the antioxidant to sidewall rubber 15, and loss in quantity of the content 
of the antioxidant of this sidewall rubber 15 with time is remarkable, consequently it is easy to produce 
cracking and a crack to sidewall rubber 15 over a short period of time. Conversely, since said parting 
line L approaches the belt layer 7 when the die length LI of the outward field 1 1 of a inner layer 13 
surpasses 0.7 times of total die length, or when the volume VO of an outer layer 12 is less than 0.4 times 
of the whole volume V, cost quantity is caused when exfoliation tends to produce the belt layer 7 in the 
edge, and the volume of a inner layer 13 increases, and the addition of an expensive antioxidant 
increases. 

[0025] In addition, when sidewall rubber 15 is contacted to the outward field 1 1 of a inner layer 13 like 
this example, the shift to the sidewall rubber of the antioxidant stored in a inner layer 13 is performed 
smoothly. 

[0026] Drawing 2 and 3 show other modes equipped with the fwing lT^ and by adjoining sidewall rubber 
15, starting the wing 17 which consists of sidewall rubber 15 and an abbreviation same presentation, 
forming the buttress side 10, and forming in this way, drawing 2 can supply the antioxidant which 
dissipation of an antioxidant stores in a inner layer 13 also to the remarkable wing 17, and can prevent 
the cracking of a buttress side, and generating of a crack. Moreover, when wearing the tread side 2 out, a 
wing 17 exposes to a tread side, it originates in cracking and a crack, and generating of partial wear ~ 
the tread edge E is damaged — can also be prevented. In addition, as shown in drawing 3 , a wing 17 
may form epidermis rubber 19, may allot the inside, and it may make a wing 17 and a inner layer 13 
adjoin further. 
[0027] 

[Specific Example(s)] Tire size is 285/75R. It is 24.5, and the ratio of the volume of an outer layer to the 
whole cushion-rubber layer product was gradually changed about the tire of a configuration of being 
shown in drawing 1 , and cracking and the generating situation of a crack were investigated. In addition, 
each addition weight section of the antioxidant of the inner layer of each sample offer tire carried out by 
that [1.5 times ] of sidewall rubber. 

[0028] The search procedure expressed the evaluation as the characteristic while it investigated and 
evaluated generating of the crack produced in the buttress section, and a crack, and a situation after it 
running 120,000km in North America while it equipped the front wheel of a real vehicle with the sample 
offer tire. It is shown that generating of a crack and a crack is so good that a numeric value is large few. 
[0029] It has checked that generating of cracking and a crack decreased remarkably [ volume ratio 
VO/V ] or more in 0.4 as a result of the test. 
[0030] 
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[Example 2] the ratio of the addition weight section of the antioxidant of the inner layer to the addition 
weight section RI of an antioxidant [ in / tire / an example 1, the same size, and / of the same 
configuration / sidewall rubber ] — RS was changed gradually and cracking and the generating situation 
of a crack were investigated. In addition, each made the volume VO of the outer layer of each sample 
offer tire 1.5 times of the volume V of the whole cushion rubber. 

[003 1] Investigation expressed the evaluation as the characteristic while the same approach as an 
example 1 carried out and estimated it. While it is shown that generating of a crack and a crack is so 
good that a numeric value is large few, 6.0 or more are a success value. 

[0032] When RS considered as size as a result of [ ratios / Rl/1 .3 / content ] a test, it has checked that 

generating of cracking and a crack decreased sharply. 

[0033] 

[Effect of the Invention] While this invention divides a cushion-rubber layer like the above statement at 
the division location and the rate of a volume ratio which were regulated in the outside in radial Since it 
is making into the summary to add in the weight section which surpasses 1.3 times of the weight section 
of the antioxidant contained in the presentation of sidewall rubber in an antioxidant at the inner layer 
located in the inner direction, It can supply by moving loss of the antioxidant with time by transit of 
sidewall rubber from said inner layer, generating of the cracking of the buttress which tended to be 
produced until now with time, and a crack is prevented, and the endurance of a tire may be improved. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. * * * * shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The carcass which turns up the surroundings of the bead core of a toe of bead through the 
sidewall section from the tread section, In the pneumatic tire with which a tire shaft-orientations outside 
equips the part which separates from said carcass to **** and a parenthesis leaves with the belt layer 
which allotted the cushion-rubber layer while being allotted to the interior of the tread section, and the 
radial outside of a carcass The outer layer which touches said belt layer by the parting line which said 
cushion-rubber layer has for the tire shaft-orientations edge of a belt layer, and is equipped with the 
outward field which separates a gap from a tire buttress side and is extended, and passes along said 
outward field, [ good ] While being classified into the inner layer estranged with the belt layer within 
and without radial, the die length of the outward field of said inner layer The volume of 0.3 or more 
times of the total die length of this outward field and 0.7 or less times, and an outer layer The pneumatic 
tire characterized by moreover making the weight section of the antioxidant of the rubber of said inner 
layer into size 0.8 or less times [ times / of the weight section of the antioxidant of the sidewall rubber 
which forms the skin of said sidewall section / 0.4 or more times of the volume of the whole belt 
cushion layer, and / 1.3 ]. 



[Translation done.] 
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